, via the use of the group SU(3) and the chain of groups SU(6) ' SU(2) Â SU(3). The notions of isospin, hypercharge and mass formula for baryons are introduced in connection with Cartan generators and Casimir operators of SU(6) ' SU(2) Â SU(3). The chapter closes with general classification principles in quantum theory with a special emphasis on the classification of hadrons.
In Chapter 5, a group-theoretical description of chemical elements is set up by combining the empirical Madelung numbering of neutral atoms and a specific infinitedimensional unitary representation of the group SO(4,2). In this approach, SO(4, 2) describes the system of atoms as a whole: all the chemical elements are considered as the states of a quantum system, the states being connected through actions of the group SU(2) Â SO(4,2). For the purpose of comparison between theory and experiment, a mass formula is derived for the atomic weights.
Finally, the classification and some chemical properties of elements are examined in Chapter 6 on the basis of a chain of groups involving the direct product SU(2) Â SO(4,2). Multiplets of elements are described by the various groups of the chain and operators of chemical affinity are derived. Contact between theory and experimental data is established for ionization potentials, atomic volumes, enthalpies of formation, heats of evaporation, energies of ionic lattices, bonding energies of diatomic molecules and dissociation energies of lanthanide compounds.
Appendix A concerns the SO(4) approach to the discrete energy spectrum of the hydrogen atom. This approach, developed by V. Fock in 1935, rests on the passage from the position representation (r-representation) to the momentum representation (p-representation) and on the stereographic projection of the sphere S 3 on the space R 3 . Appendix B is centered on some linear representations of the groups SU(3) and SO(4) and on their restriction to their subgroups SU(2) and SO(3), respectively. The reductions SU(3) ! SU(2) and SO(4) ! SO(3) play a key role in the classification of hadrons and in the understanding of the discrete energy levels of the hydrogen atom, respectively.
Concluding remarks. The idea of transferring methods developed for the classification of hadrons (by M. Gell-Mann, Y. Neeman and S. Okubo) and nuclei (by E. P. Wigner, F. Gü rsey, L. A. Radicati and A. Pais) to the classification of chemical elements is due to Yu. B. Rumer in 1970. This idea led Rumer and Fet in 1971 to show the relevance of the group SU(2) Â SO(4) for a group-theoretical approach to the Mendeleev table. The SO(4) symmetry was extended by B. Konopel'chenko in 1972 to the group SO(4,2). This was the starting point for a series of seminal works by Rumer, Fet and collaborators on a qualitative and quantitative approach via the group SU(2) Â SO(4,2) to the table of Mendeleev.
It is to be noted that the idea of using the group SO(4,2) for the classification of neutral atoms [as well as subgroups of SO(4,2) for the classification of ions] was also developed by A. O. Barut in 1972. The Barut approach was mainly based on the consideration of the atom as a system of electronic shells, while in the approach by Rumer, Fet and Konopel'chenko, further developed in collaboration with V. M. Byakov, Y. I. Kulakov and N. Sorokin, the atom is considered as an element of an irreducible representation of the group SU(2) Â SO(4,2).
Chapters 5 and 6 of the book constitute a review (in English) of the pioneering work achieved in the USSR (and mainly published in Russian) by Rumer, Fet, Konopel'chenko, Byakov, Kulakov and Sorokin between 1970 and 1979 on the periodic table. In this respect, the book is of great interest, from the theoretical viewpoint as well as the historical viewpoint, to the English-speaking community of physicists and chemists interested in the structure of matter. The references in the book concern mainly articles and books published before 1984 (with two exceptions corresponding to books published or reprinted in 1989 and 2000, probably discovered when the English version was composed). Therefore, the part on the classification of elementary particles (Chapter 5) is obsolete, although sufficient for understanding the transfer to atoms of methods used for strongly interacting particles. The part devoted to group theory and quantum mechanics is also sufficient for researchers and students accustomed to the use of Lie groups and Lie algebras, but for people not familiar with these notions further reading is necessary.
A great deal of work on the periodic table has been conducted since 1984. To fill the gap between 1984 and the present day the reader is advised to consult the books and articles listed below as further reading as well as references therein. In particular, in references (3)- (6), (8) and (9) the symmetry SO(4,2) is further investigated for atoms and molecules, respectively. References (10) and (11) contain many facets of the story of the periodic table of elements. The combined reading of the book by Fet and of references (1)- (11) should give the reader a good understanding of the classification and analysis of the properties of atoms and molecules.
Further reading ( (1995) . Analysis of group theoretical periodic systems of molecules using tabulated data. Joint Report SC/SPBU-2. Southern College, Collegedale, Tennessee, USA, and Saint Petersburg University, Russia.
(10) Scerri, E. (2007) . The Periodic 
